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Confo und s for the treatment o£ protozoal diseases 

The present invention relates to compounds which are suitable 
for the treatment of diseases caused by protozoa, to processes 
for the preparation of these compounds, and to their use. 

DE-A-2 334 355 discloses diphenylurea derivatives which are 
employed as medicaments against protozoa, in particular 
against coccidiosis, as said to be superior to the action of 
4, 4 ' -dinitrodiphenylurea (nicarbazine) , which is furthermore 
known. DE-A-2 £28 485 discloses urea derivatives which are 
employed for the treatment of disorders of lipid metabolism, 
WO 96/39382 discloses similar urea derivatives which are 
employed for treating 5-HT mediated diseases and WO 97/29743, 
US 5780483 discloses similar urea derivatives which are 
employed for the treatment of diseases mediated by chemokines . 
GB 888,965 disoloses certain diamidines which are employed for 
the treatment of protozoal diseases, in particular of 
babesiasis. The synthesis of certain benzami dines is disclosed 
in Biochemistry, 1998, 37(48), 17068-81, in Khim.-Farm. Zh. , 
1974, 8(6), 17-20, and in Bull . Soc. Chim. $x . , 1968, (1), 
376-82. Other relevant literature is US 6180675, WO 99/06354, 
WO 96/25157, WO 99/32463, WO 98/52558, WO 99/32110, GB 755036, 
US 2762742, US 4405644, WO 00/72840 and WO 94/22807. 

The diseases caused by protozoa also include diseases caused 
by Plasmodia (malarial parasites) . It is assumed that at 
present several hundreds of millions of people are suffering 
from malaria and the number of cases of malaria is likely to 
increase still further in the next few years, since at present 
effective methods for the control of malaria are not known. 
Medicaments which were employed until now against malaria have 
largely lost their efficacy, as the malarial parasites have 
become resistant. There is therefore an urgent need for novel 
medicaments for the prophylactic and curative treatment of 
malaria. At the same time, the development of novel 
medicaments against malaria has proved very, difficult . 

The objects on which the invention was based therefore 
consisted in providing novel compounds which are suitable for 



the treatment of diseases caused by protozoa, in particular 
for the treatment of malarial diseases. 

Surprisingly, it has been found that asymmetric urea, 
guanidine, sulphamide, thiourea and oxalamide derivatives 
which are substituted by two aromatic hydrocarbon groups, of 
which one carries an amidine group that can optionally be 
substituted or cyclic and the other one a group capable of 
hydrogen bond formation, achieve this objective- 

The present invention thus relates to a compound of the 
formula {I) 




CD 



or a salt thereof, where 



Y is C=0, C=S, C=NH, (C«0) a or S0 2 ; 

(A) and (B) are independently an aromatic hydrocarbon group 
which optionally contains one or more heteroatoms 
selected from the group consisting of S, O and IS, wherein 
the heteroatom N is optionally substituted with R/ , the 
heteroatom S is optionally bond to =0 or (=0) 2 ; 

# 

R' is hydrogen, hydroxyalkyl , haloalkyl, aminoalicyl, alkoxy, 
cyanoalkyl, alkyl or an unsaturated or saturated 
carbocyclic group selected from the group consisting of 
cyclopentyl, cyclohexyl, aryl and heteroaryl; 



V NRcR d 



where R 4 and R c axe independently hydrogen, -O- (CO) -R' (where R' 
is as defined above), hydroxy, hy droxyalkyl , haloalkyl, 
aminoalkyl, alkoxy, cyanoalkyl , alkyl or an unsaturated, 
or saturated carbocyclic group selected from the group 
consisting of cyclopentyl, cyclohexyl, aryl, heteroaryl; 
^ is an optional substituent which may be independent of 
R^ and R c and may be selected from the group as defined 
above for R,, and R c ; R 4 is independently hydrogen or one of 
the following groups: 

- (CO) -R ft where R e is independently hydrogen, alkoxy, 
alkylthio, halogen, haloalkyl, haloalkyloxy , 
hydroxy alkyl , hydr oxyalkylamino , alkyl, aryl, heteroaryl, 
amino, aminoalkyl or alkyl amino group; 

-(CHJ^R* where R f is independently hydrogen, a hydroxy- 
alkyl, an alkyl, an allyl, an amino, an a Iky 1 ami no , a 
morpholino, 2-tetrahydxof uran, N-pyrrolidino, a 
3-pyridyl, a phenyl, a benzyl, a biphenyl or another 
heterocyclic group and n is 0, 1, 2 or 3; 
-NR^ where R a and R b are as defined above; 

or R^ forms together with R a a 5- or 6- member ed unsaturated or 
saturated heterocyclic ring which optionally has 0 to 3 
times substituents R' r ; 

the dotted line means a double bond unless there is a 

substituent R>, in the formula of R 1 as defined above. 

R' ' is independently hydrogen, alkoxy, alkylthio, aminoalkyl 
halogen, -CO a R' , -CR'O, haloalkyl, haloalkyloxy, -N0 2 , 
-CN, hydroxyalkyl , alkyl, aryl, heteroaryl, amino, 
alkylamino or aminoalkyl group or a double bounded 
oxygen, wherein R' is as defined above; 

R a is a hydrogen, a halogen, alkoxy, alkylthio, -CO a R' , 
-CR'O, haloalkyl, haloalkyloxy, -NO a , -CN, hydroxy, 
hydroxyalkyl , alkyl , aryl , amino , alkylamino or 
aminoalkyl group ; 

R* is a hydrogen, a halogen, haloalkyl, -N0 2 , -CN, alkyl or 
aryl group; 



R* is a hydrogen or a group capable of hydrogen bond 

formation except for a group as defined for substituent 

R 5 is hydrogen or, independently of R*, a group selected from 
the groups as defined above for R*; 

R* is hydrogen or, independently of R J , a group selected from 
the groups as defined above for R* ; and 

with the proviso that the compounds of the formula , (I ) are not 
compounds 

in which Y is equal to C=0, both (A) and (B) are a phenyl 
group, R* is the group 



NH 

X 

where R 1 ' is hydrogen or phenyl, R 2 , R 3 , R s and R 6 are identical 
and are hydrogen, R* is phenyl, benzyl, phenoxy, chloro or 
dimethylamino group in the 3~* or 4-position to the NH-Y-NH 
group of the compound of the formula (I); 

or compounds in which (A) and (B) are phenyl and r\ R 5 or R* 
are in the ortho-position to the MH-Y-NH group of the compound 
of the formula(I) . 

In further embodiments, the invention relates to preparation 
processes, medicinal and veterinary uses and to pharmaceutical 
compositions or medicaments and in addition feed additives. 
In particular, the present invention furthermore relates to 
the use of a compound of formula (I) 




(D 



or a salt thereof, where 



Y is C=0, C=S, C=NH, (C=0) a or SO a ; 

(A) and (B) are independently an aromatic hydrocarbon group 

which optionally contains one or more heteroatoms 

selected from the group consisting of S, O and N, wherein 

the heteroatom N is optionally substituted with R", the 

heteroatom S is optionally bond to =0 or (=0) 2 ; 

« 

R' is hydrogen, hydroxyalkyl , haloalkyl, aminoalkyl , alkoxy, 
cyanoalkyl, alkyl or an unsaturated or saturated 
carbocyclic group selected from the group consisting of 
cyclopentyl, cyclohexyl , a^ryl and heteroaryl; 

R 1 is 




where R a and K c are independently hydrogen, -0-(C0)-R' (where R' 
is as defined above) , hydroxy, hydroxyalkyl, haloalkyl, ^ 
aminoalkyl , alkoxy, cyanoalkyl, alkyl or an unsaturated 
or saturated carbocyclic group selected from the group 
consisting of cyclopentyl, cyclohexyl, aryl, heteroaryl; 
Rfc is an optional substituent which may be independently 
of R a and R c and may be selected from the group as defined 
above for R ft and R,,; R< is hydrogen or one of the following 
groups : 

-(CO)-R. where R # is independently hydrogen, alkoxy, 
alkyl thio, halogen, haloalkyl, haloalkyloxy, 
hydroxyalkyl, hydroxya Iky 1 amino , alkyl, aryl, heteroaryl, 
amino, aminoalkyl or alkylamino group; 

-(CHj) n -R £ where R f is independently hydrogen, a hydroxy- 
alkyl, an alkyl, an allyl , an amino, an alkylamino, a 
morpholino, 2- tetrahydrof uran, N-pyrrol idino , a 3- 
pyridyl, a phenyl, a benzyl, a biphenyl or another 
heterocyclic group and n is 0, 1, 2 or 3 ; 
-NR^ where R a and R^ are defined above; 



or R^ forms together with R^ a 5- or 6- membered unsaturated or 
saturated heterocyclic ring Which optionally has 0 to 3 
times substituents R # ' ; 

the dotted line means a double bond unless there is a 

sufostituent r^ in the formula of R 1 as defined above. 

R' ' is independently hydrogen, alkoxy, alkylthio, aminoalkyl 
halogen, -C0 2 R' , -CR'O, haloalkyl, haloalkyloxy, -NO a , 
-CN, hydroxyalkyl , alkyl, aryl, heteroaryl, amino, 
alkylamino or aminoalkyl group or a double bounded 
oxygen, wherein R' is as defined above; 

R 2 is a hydrogen, a halogen, alkoxy, alkylthio, -CO.R' , 
-CR'O, haloalkyl, haloalkyloxy, -N0 2 , -CN, hydroxy, 
hydroxyalkyl, alkyl, aryl, amino, alkylamino or 
aminoalkyl group; 

R J is a hydrogen, a halogen, haloalkyl, -NO a , -CN, alkyl or 
aryl group; 

R 4 is a hydrogen or a group capable of hydrogen bond 

formation except for a group as defined for substituent 

R s is hydrogen or, independently of R 4 , a group selected from 
the groups as defined above for R*; 

R* is hydrogen or, independently of R a , a group selected from 
the groups as. defined above for R 2 ; and 

with the proviso that the compounds of the formula (1) are not 
compounds in which (A) and <B) are phenyl and r\ R B or R? are 
in the ortho-position to the NH-Y-NH group of the compound of 
the formula (I); f 
for the preparation of a medicament for the treatment of 
diseases caused by protozoa. 

Preferred embodiments of the invention are detailed in the 
dependent claims/ the description and the examples. 



If not stated otherwise, the compounds of the formula (I) 
presently always also comprise their salts. 

Presently/ * (A) * or * (B) " denotes the encircled A or B shown 
in the formula {I) or the formulae shown further below. 

An alkyl group, if not stated otherwise, is preferably a 
linear or branched chain of 1 to 6 carbon atoms, preferably a 
methyl, ethyl, propyl, isopropyl, butyl, t-butyl, isobutyl, 
pentyl or hexyl group, a methyl, ethyl, propyl or isopropyl 
group being most preferred. 

The alkyl group in the compounds of formula (I) can optionally 
be substituted by one or more substituents R, preferably by 
aryl . 

R is independently hydrogen, all^oxy, alkylthio, -CO a R' , -CR'O, 
-N0 2 , -CN, halogen, haloalkyl, haloalkyloxy, hydr oxyalkyl , 
hydroxyalkylamino, alkyl, aryl, heteroaryl, amino, m 
aminoalkyl or alkyl amino group. 

♦ 

An alkoxy group denotes an O-alkyl group, the alkyl group 
being as defined above. 

An alkylthio group denotes an S-alkyl group, the alkyl group 
being as defined above. 

An haloalkyl group denotes an alkyl group which is substituted 
by one to five preferably three halogen atoms, the alkyl group 
being as defined above. 

A hydroxyalkyl group denotes an - HO-alkyl group, the alkyl 
group being as defined as above; 

An haloalkyloxy group denotes axx alkoxy group which is 
substituted by one to five preferably three halogen atoms, the 
alkyl group being as defined above. 

♦ 

A hydroxyalkylamino group denotes an (HO-alkyl) a -N- group or 
HO-alkyl-NH- , the alkyl group being as defined above. 
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An alkylamino group denotes an NH- alkyl or N~dialkyl group, 
the alkyl group being as defined above. 

An aminoalkyl group denotes an NHj-alkyl, monoalkyl aminoalkyl , 
di alkyl aminoalkyl group, the alkyl group being as defined 
above. 

A halogen group is chlorine, bromine, fluorine or iodine, 
fluorine being preferred. 

An aryl group preferably denotes an aromatic group having 5 to 
15 carbon atoms, in particular a phenyl group. This aryl group 
can optionally be substituted by one or more substltuents R, 
where R is as defined above, preferably by haloalkyloxy or 
sulfonamide. 

A heteroaryl group denotes a 5- or 6-membered heterocyclic 
group which at least contains one heteroatom like O, N, S. 
This heterocyclic group can be fused to another ring. For 
example, this group can be selected from an oxazol-2-yl, 
oxazol-4-yl, oxazol-5-yl, thiazol-2-yl , thiazol-4-yl , 
thiazol-5-yl, isothiazol-3-yl, isothiazol-4-yl, isothiazol-5- 
yl , 1,2, 4-oxadiazol-3 -yl , 1,2, 4-oxadiazol-5-yl , 1,2, 4- thia- 
diazol-3-yl, 1 , 2 , 4-thiadiazol-5-yl , 1 , 2 , 5-oxadiazol-3 -yl , 
1, 2, 5-oxa-diazal-4-yl, 1 , 2 , 5- thiadiazol-3-yl , 1-imidazolyl, 
2-iroidazolyl , 1,2, 5-thiadiazol-4-yl , 4-imidazolyl , 1-pyrrolyl , 

2- pyrrolyl, 3-pyrrolyl, 2- fur any 1 , 3 - furanyl , 2-thienyl, " 

3- thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidinyl , 

4- pyrimidinyl, 5-pyrimidinyl , 3 -pyridazinyl ) 4-pyridazinyl , 
2-pyrazinyl, 1-pyrazolyl, 3-pyrazolyl, 4-pyrazolyl, indolyl, 
indolinyl , benzo- [b] - furanyl , benzo [b] thiophenyl , benz- 
imidazolyl, benzthiazolyl , quinazolinyl , quinoxazolinyl , or 
preferably isoxazol-3-yl , isoxazol-4-yl , isoxazol-5-yl, 
quinolinyl , tetrahydrocjuinolinyl , isoquinolinyl , tetr ahydro- 
isoquinolinyl group. This heterocyclic group can optionally be 
substituted by one or more substituents R, where R is as 
defined above. 

The compounds of the formula (I) according to the invention 
are disubstituted urea (Y is C=0) , guanidine (Y is C=NH) , 
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sulpliamide (Y is SO a ) , thiourea (Y is C=S) and oxalamide (Y is 
(C=0) a ) derivatives. The compounds according to the invention 
are preferably the urea and thiourea derivatives, the urea 
derivatives being most preferred. 

In a preferred embodiment of the invention, (A) is a phenyl 
group and (B) is an aromatic mono- or bicyclic hydrocarbon 
group, having 5 to 15 carbon atoms, in particular having 5 to 
10 carbon atoms, which optionally contains 1-4 N and/ or O 
and/ or S heteroatbms, in particular by 1 to 3 of these 
heteroatoms. Preferably, (A) is a phenyl an€L (B) is selected 
from a phenyl, furan, thiophene, oxazole, thiazole,' isoxazole, 
isothiazole, 1 , 2 , 3-triazole, 1 , 3 , 4-thiadiazole, pyran, indole, 
isoindole, pyridine, pyridazine, pyrimidine, pyrazine, 
indazole, benzimidazole, triazine, indolizine, benzofuran, 
^ benzothiophene, benzothiophene-1 , 1- dioxide, benzothiazole, 
□ purine, quinolizine, quinoline, isoquinoline, cinnoline, 
« phthalazine, quinazoline, naphthyridine and pteridine group. 
O In tJl is connection, any desired combination of these groups 
fll can be present for (A) and (B) . Particularly preferred 

compounds are those in which at least (A) or at least <B) is a 
phenyl group, compounds in which (A) and (B) are each a phenyl 
group being most preferred. 



£1 

u 



Preferred compounds are those in which R 1 is 



< 



NHRa 

where R A is hydrogen, -O- (CO) -R' (where R' is as defined 
above) , hydroxy and 

R« is independently hydrogen, -0-(CO)-R' (where R' is as 
defined above) , hydroxy, biphenyl, alkylamino, -(CH a ) l4 -R t where 
Re is an alkylamino, a saturated or unsaturated heterocyclic 
group and n is 0, 1 or 2; 

or where R A and R d form together a 5- or 6-membered saturated 
or unsaturated heterocyclic ring which is optionally 
substituted one or- two times by a double bounded oxygen. 
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Most preferred compounds are those in which R 1 is 




where R a is hydrogen, -0-(C0)-R' (where R' is as defined 
above) , hydroxy and 

Ra is hydrogen, -0-(C0)-R' (where R' is as defined above), 
hydroxy, 3-pyridyl, alkoxy, -C0 2 R' , alkyl amino , - (CB^) where 
R f is a saturated heterocyclic group 

or where R^ and R d form a 5-membered heterocyclic ring which is 
optionally substituted one or two times by a double bounded 
oxygen . 

The group R 4 is a group capable of hydrogen bond formation 
except for a group defined for substituent R 1 . A hydrogen bond 
is formed between a hydrogen atom covalently bond to an 
electronegative element (proton donor) and a lonely electron 
pair of an (other) electronegative atom (proton acceptor) . R* 
can form the hydrogen bond by acting as proton donor or proton 
acceptor. Preferably, the groups capable of hydrogen bond 
formation are selected from a halogen, NO a , haloalkyl, 
haloalkyl oxy or CN group or one of the groups mentioned 
below, where n is 0, 1, 2 or 3 and where R 7 in each case is 
independently hydrogen, alkyl, haloalkyl, adamantyl, 
hydroxyalkyl , hydroxyalkylamino , aminoalkyl, an aryl, . 
biphenyl , or heteroaryl group, 

which is optionally substituted independently by one or more 
of the following groups: hydrogen, halogen, alkyl, haloalkyl, 
amino, aminoalkyl, nitro, alkylamino, hydroxyalkylamino, 
hydroxy, aryl, heteroaryl, alkoxy, haloalkoxy, COR', CONRR' , 
SOjNRR' , C0 2 R', where independently R and R' are as defined 
above. The group of R 4 is also selected from: 



12 




13 



which, optionally have 0 to 3 times substituents R' 9 , where R' * 
is as defined above; 

and a halogen, N0 2 , OCF 3 , CF S , sulfonamide , arylsulfonamide, 
biarylsulfonamide, amide, alkylsulf onamide, alkylsulf one, 
arylsulfone, alkylainide, arylamide, benzylamide, alkylthio, 
ester group where the aryl and benzyl substituents can again 
be substituted independently by one or more of the following 
groups; hydrogen, halogen, alkyl, haloalkyl, haloalkyloxy, 
aryl, amino, amino alkyl , nitro, alkylamino, hydroxy, alkoxy, 
CONKR', hydroxyalkylsulf onamide, SOjNRR' , CO a R' / aminoalkyl- 
sulfonamide, (hydroxyalkyl) 2 sulf onamide and 

(aminoalkyl) a sulf onamide, wherein R and R' independently are as 
defined before. 

Most preferably R A is a bis aryl sulfonamide or a substituted 
benzylsulf onamide where the substituents are independently one 
or more of the following groups: hydrogen, halogen, haloalkyl, 
haloalkoxy, CONRR' , SOjNRR' and COjR' , where R and R' 
independently are as defined above. 

R a , R 3 , R s are preferably hydrogen. 

R 6 is preferably hydrogen, a halogen, nitro, hydroxy, OCH 3 , CF 3 
or OCF 3 group. 

The substituents R A , R 4 and/or R 5 in monocyclic groups of (A) 

and (B) are preferably present in the 3- or 4 -position to the 

NH-Y-NH group of the compound of the formula (X) „ If (A) 

and/or (B) is a bi cyclic group, R x , R 4 and/or R 5 are preferably 

present in the 1- to 4-position, in particular in the 3- 

position. The further substituents R 2 , R 3 and R € are preferably 

« 

present in the 2- or 3 -position, in each case relative to the 
NH-Y-NH group of the compound of formula. (I). If (B) is a 
phenyl group R* , R s and/or R 6 is not in the 2- or 6-position to 
the NH-Y-NH- group of the compound of the formula (I) . 

Particularly preferred compounds of the formula (I) are the 
urea derivatives <i.e. Y is C=0) , in which (A) and (B> in most 
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cases are a phenyl group but (B) also can be benzothiophene- 
1,1-dioxid, R 1 is an optionally substituted or cyclic amidine 
group, R* is a group capable of hydrogen bond formation , in 
particular a CF 3 , OCF 3 , sulfonamide, benzylsulf onamide or 
aryl sulfonamide, arylsulfone group, optionally substituted 
preferably by halogen, OCF a or sulfonamide and R 3 , R 3 , R s and R 6 
are in each case hydrogen. 

• 

The salts of the compounds of formula (I) include phosphates, 
nitrates , hydrochlorides , hydrobromides , perchlorates , 
sulphates, citrates, lactates, tartrates, isethionates, 
maleates , f umarates , mandelates , benzoates , as corbates , 
cinnamates , benzenesulf onates , methanesulf onates , stearates , 
succinates , glutamates , glycolates , toluene-4 -sulfonates , 
formates, malonates, naphthal ene- 2 -sulf onates , salicylates and 
acetates . These can be formed via well-known processes . 
Further suitable salts are all other salts customary in the 
pharmaceutical recipe, for example such as are described in 
International Journal of Pharmaceutics, 33 (1986) 201 - 217. 
The hydrochlorides' are most preferred. 

The compounds of the formula (I) according to the invention 
can be prepared according to the methods customary to the 
person skilled in the art or processes known from the 
literature. For example, these compounds can be prepared in 
liquid phase or via a solid-phase technique. 

To prepare the urea derivatives, all methods known for the 
preparation of ureas can be employed. In the solid phase, for 
example, the methods which are described in Organic Synthesis 
on Solid Phase, Ed. F.Z. DOrwald, p. 331 ff, Wiley-VCH, 
Weinheim, 1999 can be applied. For the preparation of urea 
derivatives, suitable liquid-phase processes are described, 
for example, in Houben-weyl, vol. E4, Kohl ensa' ure -Deri va t e 
ICarboxyllc acid derivatives} Publisher Hagemann, Georg Thieme 
Verlag, Stuttgart,. 1983. Thus, in the liquid-phase technique a 
compound of the formula (I) in which R* is a group capable of 
hydrogen £>ond formation and R 1 is an ami dine group can be 
prepared by reacting a suitable aniline which contains the 
group of R 4 capable of hydrogen bond formation with a suitable 
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isocyanate which contains a nitrile group or another group 
convertible to the amidine group , which can be present in 
protected or unprotected form. The nitrile group or the group 
convertible to the amidine group is then converted into the 
amidine group via known processes . Alternatively, the aniline 
containing the group capable of hydrogen bond formation can be 
converted into an isocyanate and this can be converted to an 
urea via known methods using a suitable aniline which coiitains 
a nitrile group or another group convertible into amidine, for 
this compare The Chemistry of Ami dines and tmidatea, Ed. Saul 
Fatai, John Wiley & Sons, 1975. Furthermore, an amidine group 
protected by a protective group (suitable protective groups 
for this are described, for example, in Nitrogen Protecting 
Groups: Recent Developments and New Applications , G. 
Theodoridis, Tetrahedron 56 (2000), 2339-2358) can be 
converted into an isocyanate and reacted with an aniline 
containing the group capable of hydrogen bond formation. 
Compounds of this type lead, after the removal of the 
protective group, to the amidine-substituted urea. Anilines 
which contain an amidine or other basic functions can be 
converted directly, into ureas according to processes known in 
the literature. In this connection, reagents can also be 
employed which include a latently activated carbonate unit 
which reacts with anilines under suitable conditions to give 
ureas. Examples of such reagents are carbonyldi imidazole or 
other reagents mentioned in Advanced Organic Chemistry, J. 
March, p. 396, John Wiley & Sons, New York, 1992. Processes 
suitable for the preparation of the urea derivatives are also 
described in DE-A-2 334 355, DE-A-2 928 485 and WO 9639382. 

In a particularly preferred embodiment, the invention relates 
to a process for the preparation of the compounds according to 
the invention 

wherein the process is characterized in that 
a compound of the formula (III) 
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where 

(A) , R x and R* are as defined above is reacted with an 
isocyanate of the formula (V) 




(B) , R 3 , R d , R 5 and R 6 are as defined above. 

Preferably, this process is carried out in the li<niid phase. 
The compounds of the formula (I) can also b^ prepared by solid 
phase techniques, where the compound of the formula <III) is 
optionally bonded to a solid support via the NH 2 group of R 1 . 

All groups (A), (B) , R\ R 2 , R\ R s and R 6 are defined in 
greater detail as described above under the compound of the 
formula (I) according to the invention. 

For example, compounds of the formula (I) where R 1 is an 
amidine group can be prepared by the solid phase method. 
Therefore a suitable aromatic amidine is first linked to a 
polystyrene resin via a urethane function, for example by 
reaction of nitrobenzamidine in dime thy lacet amide (DMA) in the 
presence of diisopropylethylamide (DIEA) with a nitrophenyl- 
carbonate Wang-resin ( D.M. Dixit, et al . (1978) Israel J. 
Chem. , 17, 248; B.A. Dressman, et al. (1996) Tetrahedron 
Lett., 37, 937), for this also compare Solid Phase Synthesis 
of N- substituted amidinophenoxy pyridines as Factor X a 
Inhibitors, Raj u Mohan et al . , Bioorg. Med. 'Chem. Lett. 8 
(1998) , 1877-1882 . 

Afterwards, the nitro group is converted into an amino group 
by reduction using tin (II) chloride monohydrate, compare 
Organic Synthesis on Solid Phase, Ed. F.Z. Dfirwald, p. 247, 
Wiley-VCH, Weinheim, 1999. 
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The resin-bonded aminobenzamidine obtained iji this manner can 
be reacted with an isocyanate having the substituents R 3 , R 4 , R 5 
and R € as defined above. The final compound is obtained by- 
removal of the compound obtained from the resin by means of 
trifluoro-acetic acid (TFA; 3 0-50% strength) in 
dichloromethane (DCM) . 

Compounds according to the invention where R 4 is a sulfonamide, 
a Iky 1 sulfonamide or aryl sulfonamide group can be obtained by a 
solution or solid phase method - 

In the solid phase method, the compounds of formula <l) can be 
prepared by reaction of the resin-bonded aminobenzamidine 
mentioned beforehand with chlorosulf onylisocyanate, subsequent 
conversion of the resulting chlorosulf onylurea to the 
sulfonamide by warming in the presence of an appropriate amine 
and DIEA in DMA and subsequent removal of the resin support 
with TFA. 

In the solution method, the compounds of formula <l) can be 
obtained by reaction of a sulfonamide with the appropriate 
isocyanatobenzonitrile . 

The sulfonamides can be obtained by the reaction of 
nitrobenzenesulf onylchloride with the appropriate amine and 
subsequent reduction of the nitro group or the reaction of 
acetamidobenzenesulf onylchloride with the appropriate amine 
and subsequent saponification of the acetamido group. 

Another direct method to synthesize compounds according to the 
invention where R 4 is a sulfonamide, a lkyl sulfonamide or 
arylsulf onamide group can be prepared by reaction of 
aminobenzonitrile with chlorosulf onylisocyanate and subsequent 
conversion of the resulting chlorosulf onylurea with the 
appropriate amine according to scheme 1. 

Conversion of the nitrile to the amidine is .achieved by the 
Pinner- reaction. Substituted amidlnes are obtained by reacting 
the nitrile or iminoether with the appropriate amine according 
to Scheme 1 and mentioned in tf. Med. Chem. , 1996, 39, 4935- 
4941; Heterocycles, 1986, 24 (5), 1377- 1380; Bioorg. Med. 
Chem., 2001, 9, 585-592; Synthetic Commun., 1998, 28 (23), 
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4419-29; Eur. J. Org. Chem., 1998, 853-859 or 0\ Med. Chem. , 
1992, 35, 4393-4407. 

In case of acid labile groups present the nitrile is first 
converted to the amidoxime, which was reduced in the presence 
of zinc powder to the amidine after O-acylation with acetic 
acid anhydride as described in the European patent application 
EP 0990646. 

Scheme Is _ 




The invention also relates to a process for the preparation of 
compounds of the formula (I), in which Y is equal to C=0, C=S, 
C=3SH or SO a , 

where, the process is characterized in that 
a compound of the formula (II) 
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CF 3 S03' CF 3 S0 3 - 



is reacted either with a compound of the formula (III) 



OH) 



where 

(A) , R 1 and R 2 are as defined above 

and with a compound of the formula (IV) 



(IV) 



where 

(B) , R 3 , R*, R 5 and R 6 are as defined above. 

The reagent 1, 1/ -carbonylbis (3-methylimidazolium) triflate 
(CBMIT; the triflate radical designates the trifluoromethane- 
sulfonyl radical) is used, which is described in 1, 1 ' -car- 
bonylbis (3-methylimidazolium) triflate: An efficient Reagent 
for Aminoacylat ions, A. K. Saha et al . , 0\ Am, Cher*. Soc. 
1989, 111, 4856 - 4859) 

This reagent enables, under mild conditions, the preparation 
of compounds of the formula (I) , in which Y is equal to C=0, 
C=S, C=NH or SO a . The reaction with this reagent can be carried 
out either in the liquid phase or on solid phase, the 
preparation in the liquid phase being preferred. 

All groups (A), <B) , R x , R a ," R*, R s and R € are defined in greater 
detail as described above under the compound of the formula 
(I) according to the invention. 
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In literature, CBMIT has been used to make amides (Ashis K. 
Saha, et al. JACS 1998, 11/ 4856-4859) and asymmetric ure 4 as 
(Robert A* Batey, Tetrahedron Letters 39 (1998) 6267-6270) . 

Thiourea derivatives can also be made by other methods as 
conversion of ureas to thioureas by Lawesson reagent or P a S 5 
(Bull. Soc. Chim, , Belg. Synth. 1978, 87, 229-238 or Org, 
Synth., 1984, 62, 158-164 or Chem. Rev., 1961, 61, 45-86.) 
Other methods to make thioureas are described in J. Comb. 
Chem., 2000, 2, 75-79 or in Houben-Weyl, Vol. E4, Kohl ens £ure- 
Deriva t e [ Carbon! c aci 67 deri va ti ves 3 , Edi t or Hagemann , Georg 
Thieme Verlag, Stuttgart, 1983, 484-505. 

Bisarylsulphamides can also be prepared by other methods as 
described in Tetrahedron Letters, 1997, Vol. 38, 8691-8694 or 
in WO 01/36383. 

Bisaryloxalamides can also be prepared by using oxalic acid 
ester (preferably hexaf luoroisopropylester) or oxalyl chloride 
instead of CBMIT. These methods are described in J. Org. 
Chem., 1997, 62, 5908-5919 or in US 3529982,' US 4003875, and 
in EP 0507732. 

The compounds according to the invention and medicaments 
prepaxed therewith are generally suitable for the treatment of 
diseases which occur due to attack of humans or animals by 
protozoa. Veterinary- and human-pathogenic protozoa of this 
type are preferably parasites of the phyla Apicomplexa and 
Sarcomas tigophora, in particular trypanosomes , Plasmodia 
(malarial parasites) , toxoplasma, leishmania, babes ia and 
theileria, cryptosporidiidae, sarcocystidae, eimeria and , 
isospora, amoebae and trichomonads . The compounds or 
corresponding medicaments are particularly preferably suitable 
for the treatment of diseases caused by Plasmodia, in 
particular for the treatment of tropical malaria, which is 
caused by Plasmodium falciparum, for the treatment of benign 
tertian malaria, caused by Plasmodium vi vax» and Plasmodium 
ovale and for the treatment of quartan malaria, caused by 
Plasmodium malariae; they are moreover suitable for the 
treatment of toxoplasmosis, caused by Toxoplasma grondii, of 
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coccidiosis, caused by Isospora belli, of intestinal 
sarcosporidiosis, caused by Sarcocystls sulhomlnls, of 
cryptosporidiosis, caused by Cryptosporidium parvum, of the 
African sleeping sickness caused by Trypanosoma, brucel 
rhodeslense and Trypanosoma brucel garabiense, of Chagas' 
disease, which is caused by Trypanosoma cruzl, the cutaneous 
and visceral and also other forms of leishmaniosis caused by 
various leismania species, and also for the treatment of 
animals which have been infected by veterinary pathogenic 
protozoa, such as by Thellerla parva, the parasite of east- 
coast fever of cattle, Typanosoma congolense congrolense, 
Trypanosoma vlvax vlvax and Trypanosoma brucel brucel, 
parasites causing Nagana cattle disease, Babesia begemina, the 
parasite of Texas fever in cattle and buffalo, Babesia bovls, 
the parasite of european bovine babesiosis, and babesioses in 
dogs, cats and sheep, sarcocystidae, the parasites of 
sarcocystosis in sheep, cattle and pigs, cryptosporidiidae, 
the parasites of cryptosporidiosis in cattle and birds, 
coccidia, the parasites of coccidioses of rabbits, cattle, 
sheep, goats and pigs, but in particular of chicken and turkey 
hens as for example Elmerla tenella. Most preferred is the use 
of the compounds according to the invention for the treatment 
of coccidiosis or malarial diseases or for the production of a 
medicament or, if appropriate, of a feed for the treatment of 
coccidioses or malarial diseases. The treatment can in this 
case be carried out prophylactically or curatively. 

The present invention also relates to the use of a compound of 
the formula (I) 




or a salt thereof, where 

Y is C=0, C=S, C=NH, (C=0) a or SO a ; 
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(A) and (B) are independently an aromatic hydrocarbon group 
which optionally contains one or more tie t eroat oms 
selected from tlie group consisting of S, O and N, wherein 
the heteroatom N is optionally substituted with R', the 
heteroatom S is optionally bond to =0 or (=0) 3 ; 

R' is hydrogen, hydroxyalkyl , haloalkyl, aminoalkyl , alkoxy, 
cyanoalkyl', al3cyl or an unsaturated or saturated 
carbocyclic group selected from the group consisting of 
cyclopentyl/ cyclohexyl, aryl euid heteroaryl; 

R 1 is 

NRaRb 



< 

NR c Rd 



where R a and R e are independently hydrogen, -O- (CO) — R' (where R' 
is as defined above), hydroxy, hydroxyalkyl, haloalkyl, 
aminoalkyl, alkoxy, cyanoalkyl , alkyl or an unsaturated 
or saturated carbocyclic group selected from the group 
consisting of cyclopentyl , cyclohexyl, aryl, heteroaryl; 
Rj, is an optional substituent which may he independently 
of R a and R c and may be selected from the group as defined 
above for R^ and R c ; R^ is hydrogen or one of the following 
groups : 

-{CO)-R e where R. is independently hydrogen, alkoxy, 
alkyl thio, halogen, haloalkyl, haloalkyloxy, 
hydroxyalkyl, hydroxyalkyl amino, alkyl, aryl, heteroaryl, 
amino, aminoalkyl or alkyl amino group; 

-(CH a ) n -R c where R, is independently hydrogen, a hydroxy- 
alkyl , an alkyl, an allyl, an amino, an alkylamino, a 
morpholino, 2-tetrahydrofuran, N-pyrrolidino, a 3- 
pyridyl, a phenyl, a benzyl, a biphenyl or another 
heterocyclic group and n is 0 , 1, 2 or 3; 
-NR^R b where R^ and R^ are defined above; 
or R^ forms together with R d a 5- or 6- membered unsaturated or 
saturated heterocyclic ring which optionally has 0 to 3 
times substituents R' ' ; 
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the dotted line means a double bond unless there is a 

substituent in the formula of R 1 as defined above. 



R' ' is independently hydrogen, alkoxy, alkylthio, aminoalkyl 
halogen, -C0 2 R' , -CR'O, haloalkyl, haloalkyloxy, -NO a , - 
CN, hydroxyalkyl , alkyl, aryl, heteroaryl, amino, 
alkylamino or aminoalkyl group or a double bounded 
oxygen, wherein R' is as defined above? 

R a is a hydrogen, a halogen, alkoxy, alkylthio, -CO..R' , - 
CR'O, haloalkyl, haloalkyloxy, -NO a , -CN, hydroxy, 
hydroxyalkyl , alkyl, aryl, amino, alkylamino or 
aminoalkyl group; 

t 

R 3 is a hydrogen, a halogen, haloalkyl, -NO a , -CN, alkyl or 
aryl group ; 

R 4 is a hydrogen or a group capable of hydrogen bond 

formation except for a group as defined for substituent 
R 1 ; 

R s is hydrogen or, independently of R 4 , a group selected from 
the groups as defined above for R 4 ; 

R 6 is hydrogen or, independently of R 3 , a group selected from 
•the groups as defined above for R*; and 

with the proviso that the compounds of the formula (I) are not 
compounds 

in which Y is eo^ial to C=0, both (A) and (B) are a phenyl 
group, R 1 is the group 

NH 

X 

where R 1 ' is hydrogen or phenyl, R 3 , R 3 , R s and R 6 are identical 
and are hydrogen, R 4 is phenyl, benzyl, phenoxy, chloro or 
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dimethylamino group in the 3- or 4 -position to tlie NH-Y-NH 
group of the compound of the formula (I); 

or compounds in which (A) and (B) are phenyl and R 4 , R 5 or R 6 
are in the ortho-position to the NH-Y-NH group of the compound 
of the formula (I) . 

The compounds used according to the invention can be 
administered orally or parenterally (e.g. intravenously, 
intraperitoneally or intramusculary) , oral administration 
being preferred. In this case, the compounds are used alone as 
monosubstances or in combination with other active compounds , 
for example with medicaments already known for the treatment 
of diseases caused by protozoa, where in the latter case a 
favourable, additively reinforcing action can be observed. 
Amounts suitable for administration are 1 to 1000 mg/day in 
humans or animals. The present invention therefore also 
relates to a pharmaceutical composition which contains at 
least the compound according to the invention. In addition, 
the pharmaceutical composition can contain further customary, 
as a rule Inert, vehicles or excipients . 

The invention moreover relates to a feed additive which 
contains at least the compound according to the invention. 
Customary feed mixtures, for example, in particular those for 
poultry or agricultural animals, can be admixed to this feed 
additive. When used as a feed additive, the amount of the 
compound according to the invention is 20 to 750 ppm, 
preferably 2 to 200 mg. 

The compounds used according to the invention can also be 
employed in the form of a precursor (prodrug-) or in 
appropriately modified form which releases the active compound 
in vivo or under physiological conditions. Precursors of this 
type can be obtained, for example, by masking the amidine 
group by a hydroxy or -O- (CO) -R' group, wherein R* is as 
defined above (e.g. according to WO 95/01168) or by any other 
method as described in the literature, e.g. J. Med. Cheml 43, 
No. 19, p. 3461 (2000) . 
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The invention thus makes available novel medicaments for the 
treatment of the various forms of malaria , in particular for 
the treatment of tropical malaria. It was surprising that; the 
compounds proved active not only against chloroquine- 
sensitive, but also against chloroquine-resistant, Plasmodium 
falciparum strains. Xn addition to the hitherto customary 
treatment of the later erythrocytic stage of the malarial 
parasite, with these compounds the treatment of the early form 
of malaria by destruction of the parasites even in the liver 
also appears to be very particularly advantageous with these 
compounds . 

The invention is illustrated in greater detail with the aid of 
the following examples , which are preferred embodiments of the 
invention and do not restrict the scope of the invention. 

EXAMPLES 

Abbreviations index 

The following abbreviations are presently used: 

DMA = dime thy lacet amide; DCM = dichl or ome thane; JDMF = 
dimethyl formamide; DIEA = di i s op ropyl ethyl amide; TFA = 
trif luoroacetic acid; CBMIT = 1, 1 ' -carbonylbis (3-methyl- 
imidazolium) trif late; eq = ecjivalents; rt = room temperature; 
h = hours; HPLC-MS = high-performance liquid chromatography- 
mass spectrometry . 

Reagents used 

Wang-resin {200-400 mesh) with a functional loading of 

1.1 mmol/g was obtained from Calbiochem-Novabiochem, Postfach 

1167, D-65796 Bad Soden. 

Preparation process 

The compounds described in the following table were prepared 
according to one or more of the following synthesis methods 1 
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to 9. The compounds prepared were then investigated for their 
antimalarial activity. 

Analytical d termination 

In the following the mass found by mass spectrometry, the 
exact molecular mass, the NMR-data at 300 MHz (abbreviations: 
br. = broad, s = singlet, d = doublet, t = triplet, q = 
duartiet, m = multiplet, J ■ hj-^ coupling constant) . 

Synthesis method Is 

Wang-resin was suspended in dry DMA, p-nitrophenyl- 
chloroformate (1.2 eq) and DIEA (1.2 eq) were added and the 
mixture was kept on a shaker for 12 h. The resin was collected 
by filtration and washed several times with isopropanol and 
DCM. The resin was then suspended again in DMA and 3-nitro- 
phenylbenzamidine (1.5 eq) and DIEA (1.5 eq) were added and 
the mixture was kept on a shaker overnight and then washed 
with isopropanol and DCM. A solut ion of SnCl a -H,0 (1M) in 
DCM /DMF (1/1) was then added and the mixture was shaken for a. 
further 5 h. 

Finally, the resin was washed again with isopropanol and DCM 
and then dried. This resin was then used for the synthesis 
methods 2, 2a, 2b, 3, 5 and 6. 

Synthesis method 2 s 

An aliquot (100 mg) of the resin modified according to 
synthesis method 1 was suspended in dry DCM and 5 eq of the 
appropriate isocyanate were added. The mixture was kept in a 
suitable vessel overnight on a shaker. The ifesin was collected 
by filtration and washed successively with DCM, isopropanol 
and DCM. The resin was then treated with 50% strength TFA in 
DCM for 1 h, filtered and the filtrate was concentrated in 
vacuo . The crude urea was first analysed by HPLC-MS and then 
purified by preparative HPLC. 

Synthesis method 2a: 

An aliquot (100 mg) of the resin modified according to 
synthesis method 1 was suspended in dry DCM and 5 eq 
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t 

nitrophenylisocyanate were added. The mixture was kept in a 
suitable vessel overnight on a shaker. The resin was collected 
by filtration and washed successively with DCM, isopropanol 
and DCM. 

A solution of SnCl^O (1 M) in DCM/DMF (1/1) was then added 
and the mixture was shaken for a further 5 h. Finally, the 
resin was washed again with isopropanol and DCM and then 
dried. The so obtained resin was treated with DIE A (2 eq) and 
the appropriate acide chloride (2 eq) . The resin was collected 
by filtration and washed successively with DCM, isopropanol 
and DCM. The resin was then treated with 50% strength TFA in 
DCM for 1 h, filtered and the filtrate was concentrated in 
vacuo, The crude urea was first analysed by HPL.C-MS and then 
purified by preparative HPLC. 

Synthesis method 3 s 

The modified resin prepared according to synthesis method 1 
was reacted overnight at rt in dry DCM with chlorosulfonyl- 
isocyanate (1.5 eg) . The resin was collected by filtration, 
washed with DCM and dried. 

A small aliquot of the resin (100 mg) was reacted at 80 °C for 
3 h with the appropriate amine and DIEA in DMA. The resin was 
collected by filtration, washed with isopropanol and DCM and 
then treated with 50% strength TFA for 1 h. The TFA solution 
was collected by filtration, concentrated in vacuo and 
analysed by analytical HPliC-MS. The crude product was purified 
by preparative hplc 

Synthesis method 4 s 

1,1-carbonyldiimidazole (1 e<j) was dissolved in 5 ml 
nitromethane. The solution was cooled to 4 °C and methyl-' 
triflate (2 eq) were added dropwise. The reaction was stirred 
for 30 min at 4 °C, then the appropriate aniline or. sulfon- 
amide dissolved in 2 ml DMA was added dropwise. The reaction 
was stirred for 2.5 h at rt, then aminobenzamidinedihydro- 
chlorid dissolved in 1 ml DMA containing DIEA (1 e<j) was 
added. After stirring overnight at rt the solvent was 
evaporated and the product purified by flash chromatography on 
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silica gel using a gradient of AcOEt -MeOH from 5% to 55% MeOH 
or by preparative HPLC. 

Synthesis method 4a s 

Analog to method 4 only that 1, 1-thiocarbonyldiimidazole 
(1 eq) was used instead of 1, 1-carbonyldi imidazole. 

Synthesis method 4b: , 

Analog to method 4 only that 1 , 1-sulf onyldi imidazole (1 eq) 
was used instead of 1, 1-carbonyldi imidazole - 

Synthesis method 5 s 

An aliquot (100 mg) of the modified resin prepared according 
to synthesis method 1 was treated for 1-2 h with CBMIT reagent 
(5 eq) in dry nitromethane . The resin was collected by 
filtration and the appropriate aniline (5 eq) in DMA were 
added and the mixture was kept for 12 h in a suitable vessel 
on a shaker. The resin was collected by filtration, washed 
with isopropanol and DCM and treated for 1 h with 50% strength 
TFA in DCM. The TFA solution was concentrated in vacuo and the 
crude urea derivative was analysed by analytical HPLC -MS. The 
crude urea derivative was then purified by preparative HPLC. 

Synthesis method 6 s 

A first aniline derivative (0.1 xnmol) was dissolved* (or 
suspended) in dry nitromethane (0.4-1.0 ml) and CBMIT (0.5 ml/ 
0.1 mmol)was added at 0 °C and the mixture was stirred for 
1 h. The modified resin (100 mg/ 0.1 mmol) prepared according 
to synthesis method 1 were added to this reaction mixture and 
it was kept for 12 h in a suitable vessel on a shaker. The 
resin was collected by filtration, washed and treated for 1 h 
with 50% strength TFA. The TFA solution was collected by 
filtration and concentrated in vacuo. The crude urea 
derivative was analysed by analytical HPLC -MS and purified by 
preparative HPLC. 

Synthesis method 7 s 

To a solution of the of hexaf luoroisopropyloxalate in dry DCM 
or DMF the amine (1.0 eq. ) was added. After 24 h at rt the 
second amine (1.0 eq. ) was added. After 2 d at rt the 
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precipitate was filtered. The solvent of tlie filtrate was 
removed in vacuo and the product crystallized from methanol or 
purified by flash chromatography. 

Synthesis of w-X4-benzylsulfamoylphenyl)-N , -(3-carbamimidoyl-- 
phenyl ) -oxalamide 

To a solution of hexaf luoroisopropyl oxalate (500 mg, 1.28 
mmol) in DCM (5 ml) 3-aminobenzonitrile (1.0 eq. 151 mg) was 
added. After 24 h at rt the 4-Amino-i^benzyrbenzene.sulf on- 
amide (363 mg/ 1.28 mmol) and i^itf-dimethylacetamide (5 ml) were 
added. After 30 h at rt, 6 h at 40 °C and 20 h at rt the 
precipitate was filtered. The solvent of the filtrate was 
removed in vacuo and the nitrile crystallized from MeOH . 
To the nitrile (50 mg, HSumol) a solution of HC1 in MeOH 
(25 ml) and DCM (30 ml) were added at 0 °C. After 20 h at rt 
the solvent was removed and the iminoether dried in vacuo. 
The iminoether was dissolved in a solution of NH 3 in MeOH 
(4 ml, 7 M) and toluene (3 ml) . After 2 h at 60 °C the solvent 
was removed in vacuo. After dilution in chloroform and MeOH 
(5 ml each) solid byproducts were removed by filtration. After 
removal of the solvent purification by flash chromatography 
(A: AcOEt, B: MeOH, 100->35% A within 25 min) yielded the 
amidine (50 %) . X H-NMR (d 4 -MeOH) : 4.07 (s, 2 H, CHj-Ph) , 7.18- 
7.25 (m, 5 H, Ph) , 7.59 (dt, J = 7.8 and 1.7 Hz, 1 H, 4-H) , 
7.64 (t, J = 7.8 Hz, 1 H, 5-H) , 7.83 (dt, J 9.0 and 2.1 Hz, 
2 H, 3',5'-H), 7.96 (dt, tf « 9.0 and 2.1 Hz, 2 H, 2',6'-H), 
7.69 (dt, J = 7.6 and 1-7 Hz, 1 H, 6-H) , 8.13 (t, J = 1.7 Hz, 
1 H, 2-H) . "c-NMR (d 4 -MeOH) : 47.9 (CHj-Ph) , 120.7 (C-2), 121.5 
(C-2',6'), 125.3 (C-4),' 126.9 (C-6), 128.5 (C-4 " ) , 128.9, 
129.1 and 129.4 (C-3 ' , 5 ' , 2 " , 3 " ) , 131.2 (C-5), 130.6, 138.2, 
138.6, 139.7 and 142.3 (C-l , 3 , 1 ' , 3 ' , 1" > , 159.7 and 159.9 
(C=0) , 168.6 (C=*NH) . 

Synthesis of N- (3 -benzyl sul f amoy lphenyl ) -N 1 - ( 3 -carbarn imidoyl- 
phenyl ) -oxalamide 

The compound was synthesized in the same manner as the 
4 -benzyl sul f amoy lphenyl analogue, with the exception that the 
nitrile was purified by chromatography (with a PE/AcOEt- 
gradient) . The amidine was obtained as a mixture of the free 
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amidine and the acetate. ^-NMR (d 6 -DMS0) : 4.02 (s, *2 H, CH a - 
Ph) , 7.18-7.30 (m, 5 H) , 7.54-7.66 (m, 4 H) , 8.07-8.05 (m, 1 
H) and 8.17 (dt, J m 7.1 and 2.0 Hz, 1 H) (aromatic-H) , 8.29- 
8.31 (m, 1 H) and 8.44-8.46 (m, 1 H) (H-l and H-l' ) . n C-NMR 
(d 6 -DMS0) : 46.1 (CH.-Ph) , 118.5 and 119.9 (C-l and C-l ' ) , 
122.4, 124.0, 124.2, 125.2, 127.0, 127.5, 128.1, 129.0, 129.5, 
129.6, 137.6, 138.0, 138.0 (C^) , 158 . 6 and 158 . 6 (0=C-N) , 
166.1 (N=C-N) . 

Synthesis method 8 x 

The ni tr obenzenesul f ony 1 chloride or nitrobenzoylchloride 
derivate (1 eq. ) was added to a solution of benzylamine or its 
hydrochloride (1-2 eq) and triethylamine or DIEA (1 - 2 eq. ) 
in dry THF or acetonitrile at 0 °C under inert atmosphere. The 
reaction mixture was warmed to ambient temperature after * 
10 min and stirred for a further 18 to 72 h. It was then 
concentrated in vacuo, water was added and the resulting 
precipitate was filtered and dried in vacuo. The residue was 
dissolved in methanol, ethanol or ethanol / ethyl acetate 
(1/2) and hydrogenated for 18 h over palladium on charcoal . 
The mixture was filtered and the filtrate concentrated in 
vacuo. The residue (1 eq.) was dissolved in anhydrous solvent 
(DCM, DCM/DMA, THF or THF /DMA), under inert atmosphere, the 
cyanophenylisocyanate (1 eq. ) was added and the mixture was 
stirred at 20 - 67 °C for 18 h. The precipitate was filtered 
and dried in vacuo. If no precipitate formed, the solution was 
concentrated and the residue crystallized with an appropriate 
solvent. The urea derivatives thus obtained were 
recryst alii zed from ethanol/water if necessary and again dried 
in vacuo. An aliquot of the substance was dissolved in 
anhydrous hydrochloric acid solution in methanol at 0 °C and 
stirred for 18 h, during which the mixture was warmed to 
ambient temperature. The resulting precipitate was filtered 
and dried in vacuo. If no precipitate formed, the solution was 
concentrated and dried in vacuo. In case an unsubstituted 
amidine was to be synthesized-, the residue was dissolved in 7 
M methanolic ammonia solution and refluxed for 2 h. If an 
alkylated amidine or an amidoxiiae was to be synthesized, the 
residue was dissolved in methanol or ethanol and triethylamine 
(0 - 10 eq.) and the amine or its hydrochloride or 
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hydroxy amine hydrochloride (1 - 6 g. ) was added and the 
mixture was refluxed for 18 h. The precipitate was filtered 
and dried in vacuo. If no precipitate formed, the solution was 
concentrated in vacuo and purified by column chromatography 

(silica gel column, ethyl acetate / methanol) or preparative 
HPLC. For the synthesis of an acylated amidine, the acid 
chloride (2.5 eq. ) was added to the solution of the amidine 

(1 eq.) and triethylamine (5 eq.) in anhydrous DMA, at 0 °C. 
After 10 min, the mixture was warmed to room temperature and 
stirred for another 2 h. The precipitate was separated by 
centrifugation, washed with ethyl acetate / diethyl ether and 
dried in vacuo. 

Synthesis of 4- E3 - ( 3-carbamiiaidoylphenyl) -ureido] -N- (4- 
sulfamoylbenzyl ) -benzami.de z 

A solution of 4-nitrobenzoylchloride (1.85 g, 1 eq.)in 
acetonitrile (20 ml) was added to a solution of 4-aminomethyl- 
benzenesulfonamide hydrochloride (4.44 g, 2 eq. ) and 
triethylamine (2.78 ml, 2 eq. ) in acetonitrile (40 ml) at 0 °c 
under inert atmosphere. After the addition was completed, the 
mixture was warmed to rt and stirred for 3 d. Water was added 
and the mixture was concentrated under reduced pressure. The 
resulting precipitate was filtered off and washed with water 
and methanol to yield 2.86 g (85 %) of 4-nitro-N- (4- 
sulf amoylbenzyl) -benzamide. 

4-Nitro-N- (4-sulf amoylbenzyl ) -benzamide (2.86 g) was dissolved 
in methanol (500 ml), palladium on charcoal (1 g / 5 %) was 
added and the mixture hydrogenated overnight. The catalyst was 
removed by filtration and the filtrate concentrated in vacuo. 
Yield: 2.13 g (89 %) of 4 -amino -N- (4-sulf amoylbenzyl) - 
benzamide . 

4-Amino-N- (4-sulf amoylbenzyl) -benzamide (2.13 g, 1 ^q. ) was 
dissolved anhydrous in DMA (10 ml) under inert atmosphere, 
anhydrous DCM (30 ml) was added and the solution was cooled to 
0 °C. A solution of 3-cyanophenylisocyanate (1.9 g, 1.9 eq.) 
in anhydrous DCM (10 ml) was added and the mixture stirred 
over night. The resulting precipitate was filtered off, washed 
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with methanol and dried in vacuo to yield 2.38 g (76 %) 4- [3- 
( 3 - cy anoph eny 1 ) -ureido] -N- (4-sulf amoylbenzy 1 ) -benzamide. 

4- £3- ( 3 -Cyanophenyl) ureido] -N- (4-sulf amoylbenzyl) -benzamide 
(449 mg) was suspended in methanolic hydrochloride acid 
solution (50 ml) at 0 °C under inert atmosphere and stirred 
for 20 h during which the mixture was warmed to rt. Tlie 
precipitate was filtered off, washed with methanol and dried 
in vacuo. Yield: 0.37 g (77 %) of 3-{3-[4~(4- 

sulf amoylbenzyl carbamoyl) phenyl ] ureido} -benzimidic acid methyl 
ester 

3-{3- [4- (4-Sulfamoylbenzylcarbamoyl) -phenyl] -ureido }- 
benzimidic acid methyl ester (370 mg) was dissolved in 
methanolic ammonia solution (5 ml r 7 M) and refluxed for 4 h. 
The mixture was filtered, the filtrate concentrated in vacuo 
and diethylether was added. The resulting precipitate (300 mg) 
was filtered off. 100 mg were suspended in ethyl 
acetate/methanol/ammonla, filtered off, washed with ethyl 
acetate and ether and dried in vacuo to yield 60 mg of 4-[3- 
(3-carbamimidoylphenyl)-ureidoJ~N-(4-sulfamoylbenzyl) - 
benzamide- Analytical data see table 1. 

Synthesis of 3 - {3 - £4- ( 4 -ai t robenz ene sulf onyl ) -phenyl] -ureido > - 
hen z ami dine t , 

A solution of 3-cyanophenylisocyanate (1 g, 1 eg.) in 
anhydrous DCM (10 ml) was added to a solution of 4- (4-nitro- 
phenylsulf onyl j aniline (2 g, 1 eq.) in anhydrous DCM (40 ml) 
under inert atmosphere. The mixture was stirred at rt for 1 d, 
then refluxed for 1 d. The precipitate was filtered off, 
refluxed in ethanol for 2 h, filtered off again and dried in 
vacuo. Yield: 1.65 g (54 %) of 1- ( 3 -cyanophenyl ) -3- [4- (4- 
nitrobenzenesulf onyl) -phenyl] -urea. 

1- (3-cyanophenyl) -3- [4- (4 -nit robenz ene sulf onyl) -phenyl] -urea 
(500 mg) was suspended in methanolic hydrochloride acid 
solution (150 ml) at 0 °C under inert atmosphere and stirred 
for 2 d during which the mixture was warmed to rt. The 
precipitate was filtered off and dried in vacuo to give 3 -{3- 
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[4- (4-nitrobenzenesulfonyl) -phenyl] -ureido} -benzimidic acid 
methyl ster. 

This was suspended in methanolic ammonia solution (4 ml, 7 M) , 
the mixture was refluxed for 2 h and cooled to rt. The 
precipitate was filtered off and dried in vacuo to yield 
132 mg (26 % over 2 steps) of 3 - {3- £4- (4-nitrobenzene- 
sulfonyl) -phenyl ] -ureido } -benzamidine . 

Synthesis of 4- {3- [4- ( 4 -nitrobenzene sul f onyl) -phenyl] -ureido}- 
N- pyridine -3-yl -benzamidine t 

3-{3- [4- (4-Nitrobenzenesulf onyl) -phenyl] -ureido} -benzimi die 
acid methyl ester (50 mg, 1 eq) was suspended in methanol 
(10 ml) and 3-aminopyridine (12 mg, 1.2 eq) was added. The 
solution was stirred for 72 h at 70 °C. The precipitate was 
filtered off and dried in vacuo. 

Synthesis of 4- [3- (4-benzylsulf amoylphenyl) -ureido] - 
benzamidine s 

A solution of p-Nitrobenzenesulf onylchloride (274 g, 1.2 eq) 
in DCM (1 1), was added to a solution of benzylamine (500 g, 1 
eq) and triethylamine (469 ml, 1.5 eq) in DCM (11) at 4 °C in 
small portions and then stirred for 1 h. Afterwards the 
mixture was stirred at rt for 16 h. The solvent was removed in 
vacuo and the residue was washed with a mixture of DCM/PE 
(1/1) at 4 °C, filtered and dried in vacuo to give N-Benzyl-4- 
nitrobenzenesulf onamide. Yield 90 %. 

N-benzyl-4-nitrobenzenesulf onamid (60 g, 1 eq) was dissolved 
in anhydrous ethanol (2 1) and Pd/C (10 g, 1 eq) was added 
under inert atmosphere. The mixture was stirred under a 
hydrogen atmosphere for 8 h. Then the solution was filtered 
over Celite, concentrated in vacuo to - 40 ml and then 
crystallized. The product was washed twice with ethanol (20 
ml) at 4 °C, filtered and dried in vacuo to give 4 - ami no -N- 
benzylbenzenesul f onamide. Yield 75 % . 

A solution of 3 -cyanophenylisocyanate (6.4 g, 1 eq) in DCM 
(100 ml) , was added to 4 -amino-N-benzylbenzenesulf onamide 
(10.4 g, 1 eq) , dissolved in DCM (100 ml), at 4 °C in small 

portions, stirred for 1 h. Afterwards the mixture was stirred 
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at rt for 16 h. The solvent was removed in vacuo and the 
residue was recrystallized from ethanol/wat£r (1/1),. The 
product was filtered, washed 2 times with ethanol/water (1/1) 
at 4 °C, and dried in vacuo to give N-benzyl-4- [3- (3- 
cyanophenyl) -ureido] -benzenesulf onamide . Yield 90 %. 

N-benzyl-4- £3 - ( 3 - cyanophenyl ) -ur eido ] -benzenesulf onamide 
(22 g, 1 eq) was dissolved in ethanol (150 ml) . Hydrochloric 
acid was bubbled through the solution for 2 h at 4 °C. Then 
the solution was stirred for 1 h at rt. The solvent was 
removed in vacuo. The product was washed with ethanol/water 
(1/1) at 4 °c, and dried in vacuo to give 3- [3- (4- 
benzylsulfamoylphenyl) -ureido] -benzimidic acid ethyl ester. 
Yield 75 %. 

3-[3- (4-benzylsulfamoylphenyl) -ureido] -benzimidic acid ethyl 
* ester (21 g, l eq) was dissolved in ethanol (150 ml). NIL, was 
bubbled through the solution for 3 h. Then the solution was 
stirred for 2 h at rt . The solvent was removed in vacuo and 
the residue recrystallized from ethanol/water (1/1) . The pure 
fin product was dissolved at 80 °C in ethanol (200 ml) and etheric 
hydrochloride acid (200 ml, 1 M) was added. The mixture was 
filled up to a volume of 1 1 with ether, the resulting 
precipitate was filtered and dried in vacuo to give over 3- [3- 
( 4-Benzylsulfamoyl -phenyl ) -ureido] -benzamidine Yield 84 %. 
Analytical data see table 1. 
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Synthesis method 9: 

Aminobenzonitrile (1 eq. ) and chlorosulf onylphenylisocyanate 
(1 eq) were dissolved in anhydrous dichloromethane under inert 
atmosphere and stirred at ambient temperature for 18 h. The 
precipitate was filtered off and dried in vacuo or else the 
reaction mixture was concentrated to dryness in vacuo. The dry 
substance (1 eq) was added to a solution of the benzylamine (1 
- 2 eq. ) and tri ethyl amine (1-2 eq.) in anHydrous , 
acetonitrile at 0 °C under inert atmosphere. The reaction 
mixture was warmed to ambient temperature for 10 min^and 
stirred for a further 18 h. It was then concentrated in vacuo, 
water was added and the resulting precipitate was filtered and 
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dried in vacuo. Further reactions and purifications . according 
to synthesis method 8 . 

♦ 

Synthesis of 3- {3- [4- (4-sulf amoyl-benzyleulf amoyl) -phenyl] - 
uxeido} -benzamidine : 

A solution of 5.00 g (1 eq.) of 4-chlorosulf onylphenyl- 
isocyanate in anhydrous DCM (40 ml) was added to a solution of 

3- aminobenzonitrile (2.71 g, 1 eq. } in anhydrous isocyanate 
(60 ml) at rt under inert atmosphere and the mixture was 
stirred overnight. The precipitate was filtered off to yield 
7.3 g ( 95 %) of 4- [3- ( 3 - cyanophenyl ) -ureido] -benzenesulf onyl 
chloride . 

4- [3- ( 3 -Cyanophenyl ) -ureido] -benzenesulf onylchloride (5 . 04 g, 
1 eq. y was added in portions to a solution of 4-aminomethyl- 
benzenesulf onamide hydrochloride (6.68 g, 2 eq.)and 
triethylamine(8.32 ml, 2 eq. ) in acetonitrile (100 ml) at 0 °C 
under inert atmosphere. The mixture was warmed to rt, stirred 
for 3 d and then concentrated in vacuo. Water was added and 
the resulting precipitate filtered off and dried in* vacuo. 
Yield: 7.27 g (99.7 %) of [3- (3 -cyanophenyl) -ureido] -N- (4- 
sulf onamidobenzyl ) -4 -benzenesulf onamide . 

[3- (3 -cyanophenyl) -ureido] -N- ( 4-sulf onamidobenzyl) -4 -benzene- 
sulf onamide (1 g) was suspended in methanolic hydrochloridic 
acid (100 ml) at 0 °C under inert atmosphere and stirred for 
20 h during which the mixture warmed to rt . The solution was 
concentrated under reduced pressure and diethylether was 
added. The resulting precipitate was filtered off, washed with 
diethylether and dried in vacuo. Yield: 849 mg (78 %)of 3-{3- 
[4 - (4-sulf amoylbenzylsulf amoyl) -phenyl] -ureido} -ben zimi die 
acid methyl ester. 

3 - { 3 - [ 4 - ( 4 -Sulf amoyl -benzyl sul f amoyl ) -phenyl ] -ureido } -benz- 
amidixxe (849 mg) were dissolved in methanolic ammonia solution 
(5 ml, 7 M) and refluxed for 2 h. The precipitate was filtered 
off and dried in vacuo to yield 719 mg (87 %) of 3-{3-[4-<4- 
sulfamoyl-benzylsulf amoyl) -phenyl] -ureido }-benzami dine. 
Anayltical data see table 1. 
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Synth sis of 3- {3- 14- (3-tr±£ 1 uor ©methyl -benzyl sulf amoyl) - 
phenyl] -ureido} -benzamidine : 

3- Trifluoromethylbenzylamine (0.52 g, 1 ecj.) was added to a 
solution of 4- [3- (3-cyanophenyl) -ureido ]-benzenesulfonyl 
chloride (1 g, 1 eq.) and tri ethyl amine (1,05 ml, 1.6 eq. ) in 
acetonitrile (10 ml) under inert atmosphere. The mixture was 
stirred for 3 d f concentrated in vacuo and water was added. 
The resulting precipitate was filtered off and dried in vacuo 
to yield 1.37 g (97 %) of 4- [3- (3-cyanophenyl) -ureido] -N- (3- 
trifluoromethylbenzyl) -benzenesulf onamide. • 

4 - [3 - ( 3 -Cyanophenyl) -ureido] -N- (3-trif luoromethylbenzyl) - 
benzenesulf onamide (500 mg) were suspended in methanol ic 
hydrochloridic acid (75 ml) at 0 °C under inert atmosphere and 
stirred for 2 d during which the mixture warmed to rt. The 
solution was concentrated to dryness in vacuo. The residue was 
dissolved in methanolic ammonia solution (6 ml, 7 M) , the 
solution was refluxed for 2 h # concentrated in vacuo and 
purified by column chromatography (silica gel, ethyl 
acetate/methanol 7/1). Yield; 319 mg of 3- {3- [4- (3-trif luoro- 
methylbenzylsulf amoyl ) -phenyl ] -ureido} -benzamidine . 
Analytical data see* table 1. 

Synthesis of 4-{3-E4- (4-sulf amoyl benzylsulf amoyl) -phenyl] - 
ureido} -benaamidin© t 

4- Cyanophenylisocyanate (190 mg, 1.5 eq. ) was added in 
portions to a solution of 4 -amino-N- (4-sulf amoylbenzyl )- 
benzamide (300 mg) in anhydrous THF (20 ml) under inert 
atmosphere and the mixture was refluxed for 7 h. The resulting 
precipitate was filtered off and dried in vacuo. 

The dry substance (200 mg) was suspended in methanolic 
hydrochloridic acid (75 ml) at 0 °C under inert atmosphere and 
stirred overnight during which the mixture was warmed to rt. 
The solution was concentrated in vacuo and the resulting 
precipitate filtered off after 5 h of storage at 4 °C. After 
drying in vacuo overnight, the precipitate was suspended in 
methanolic ammonia solution (5 ml, 7 M) and the mixture was 
refluxed for 4 h, cooled to rt and the resulting precipitate 
filtered off and dried in vacuo. Yield: 110 mg (53 % over 2 
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steps) of 4- {3- [4- (4-sulfamoylbenzylsulf amoyl) -phenyl ] - 
ureidoj-benzamidine. Analytical data see table 1. 

Synthesis of 4-<3-[4-<4,5 -dihydrp - 1H- imidazol - 2 -yl ) -phenyl ] - 
ureid } -N- ( 4 - sul f amoy lbenzy 1 ) -benzenesulf onamide : 

3 - { 3 - [ 4 - ( 4 -Sul f amoylbenzylsul f amoyl } -phenyl J -ur eido } - 
benzimidic acid methyl ester (130 mg, 1 eq.) was suspended in 
anhydrous ethanol (10 ml), ethyl ejnedi amine (0.1 ml, 5.7 eq, ) 
was added and the mixture was refluxed for 16 h. The 
precipitate was filtered off , washed with diethylether and 
dried in vacuo. Yield: 60 mg (45 •%) of 4- {3- [4- (4 , 5-dihydro- 
lH-imidazol-2-yl) -phenyl] -ureido}-N- (4-sulf amoylbenzyl ) - 
benzenesulf onamide . Analytical data see table 1. 

Synthesis of 3- <3- 14- <2, 3, 6 -fcx-if luorobenzyl sul* amoyl) -phenyl] - 
ureido) -benzamidine t 

4- [3- (3-Cyanophenyl)-ureido] -benzenesulf onyl chloride (1.0 g, 
2.98 mmol) was dissolved in 20 ml THP, 2 , 3 , 6-trif luoro- 
benzylamine (0.48 g, 2.98 mmol) and DIEA (0.52 ml, 2.98 mmol) 
were added and the solution was refluxed for about 3 h. The 
solvent was removed in vacuo and the residue cristallized with 
ethanol / water. The solid was filtered and dried in vacuo. 
Yield 94 % of 4-t3-(3-cyano-phenyl)-ureido]-N-(2,3 / 6- 

trif luorobenzyl ) -benzenesulf onaroi<Je . 

4- £3- ( 3 -Cyanophenyl) -ureido] -N- (2 ' 3 , 6-trif luoro-behzyl > - 
benzenesulf onamide (230 mg, 0.5 miol) was dissolved in 
HCl/MeOH (25 ml, 7 M) at 0 °C under inert atmosphere and 
stirred overnight at rt. Thfe solution was concentrated and 
dried in vacuo to yield 99 % of 3- {3- £4- (2 , 3 , 6- 
trif luorobenzyl-sulf amoyl ) -phenyl ]:-ureido} -benzimidic acid 
methyl ester > 

3- {3 - [4- (2, 3, 6 -Tr if luorobenzyl sulf amoyl) -phenyl] -ureido}- 
benzimidic acid methyl ester (250 kg, 0.5 mmol) was dissolved 
in NHj/MeOH (15 ml, 7 M) . The solution was stirred overnight at 
rt. Further 10 ml of N^/MeOH (7 M) were added and the mixture 
stirred for 3 h at 65 °c. The solvents were evaporated and the 
solid residue purified by flash chromatography on silica gel 
with a gradient of AcOEt and MeOH. : The fractions with the 
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desired product" were collected, evaporated and the product 
crystallized from MeOH/Et a O. Yield 50 %. Analytical data see 
table 1. 

Synthesis f 3-{3- [4-(b nzhydryl sul f amoyl ) -phenyl J -ureido>- 
benzamldine 

N-Benzhydryl-4- [3 - (3-cyanophenyl ) -ureido] -benzenesulf onamide 
(500 mg, 1,04 mrnol, synthesized according to general method 8) 
was diluted in a mixture of MeOH (35 ml) and toluene (10 ml) . 
Nl^OH-HCl (220 rog, 3.11 mmol) and DIPEA (0.9 ml) were added and 
the reaction was stirred at 60 <>C. After complete turnover of 
the nitrile to the amidoxime (e.g. 1-2 d) the solvent was 
removed in vacuo. Inorganic salts were separated by filtration 
over silica. Thus the amidoxime and as byproduct the amide 
were obtained. 

To a solution of the amidoxime in acetic acid (40 ml) and MeOH 
|3 (80 ml) ' Ac j° < 263 Ml/ 2.5 mmol) was added at 0 °C. As soon as 
the turnover of the amidoxime to the acetate (e.g. 30 min) was 
complete, zinc powder (327 mg. 5 e<j) was added. After 
reduction to the amidine the solvent was removed in vacuo, and 
CO the Precipitate was portioned between water and ethylacetate. 
U The product was extracted with ethylacetate, the solvent of 
U thS coinbined organic layers was removed in vacuo and the 
^ amidine purified by chromatography (AcOEt/MeOH-gradient) to 
u, yield the amidine (14 %} . *H-NMR (d,-MeOH) : 5.54 (s, 1 H, 

Ph,CH), 7.11-7.21 (m, 10 H, Ph), 7.42 (ddd, J" = 7.8, 1.8 and 
1.1 Hz, 1 H, 4-H) 7.45-7.58 (m, 5 H, Ph) , 7.69-7.78 (ddd, J = 
8.1, 1.8 and 1.1 Hz, 1 H, 6-H) , 8.02 (t, J = 1.8 Hz, 1 H, 
2-H) . 
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Biological activity 

For the determination of the antiplasmodial action of the 
compounds, the mul tires is tan t Dd2 strain of Plasmodium 
falciparum was used. The incorporation of [8- 3 H]hypoxanthine 
into the parasitic nucleic acids was measured. The Plasmodia 
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were incubated at 0.3% parasitaemia and an erythrocyte 
haematocri t of 2.5% in the presence of different 
concentrations of the compounds in a final volume of 200|JJL. 
The medium employed was RFMI 1640 which contained 10% of 
heat-treated human serum and 3 mg/1 of genta'mycin. .In the 
incubations, the concentrations of the compounds varied from 
0,3 to 100 mm. After 48 h, each batch was treated with 50 \xl of 
[8- 3 H]hypoxanthine (1 mCi/ml) and incubated for a further 18 h. 
The cells were filtered off, washed and suspended in 20 |il of 
scintillation fluid. The radioactive hypoxanthine absorbed by 
the parasites was then {quantified using a scintillation 
counter. 

The results were presented graphically and the IC so value was 
determined using a fitting function. The value IC M , the 
' inhibition constant', indicates the value in jJMol/1 at which 
50% inhibition occurs. 



Antiplasmodial activity against the 3D7 chloroquine sensitive 
strain of Plasmodium falciparum was determined as described 
elsewhere (J\ Med. Chem. <2001) 44(19), 3187'- 3194). 
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Table 1: Examples of the structures, analytical data and. in vitro 
antiplasmodial activity of tested compounds (activity is defined A* IC50 
value < 1 uM,- B: IC50 value 1 - 10 uM; C: IC50 value 10 - 100 uM> . For 
abbreviations used see section "Examples". 
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Patent claims 

1. Compounds of the formula (I) 



! 




HN Y 



•NH 




or a salt thereof, where 

Y is C=0, C=S, C=NH, <C=0) 2 or SO a ; 

(A) and (B) are independently an aromatic hydrocarbon group 
which optionally contains one or more heteroatoms 
selected from the group consisting of S, O and N, wherein 
the heteroatom N is optionally substituted with R', the 
heteroatom S is optionally bond to =0 or (=0) 2 ; 

R' is hydrogen, hydroxyalkyl , haloalkyl, aminoalkyl, alkoxy, 
cyanoalkyl, alkyl or an unsaturated or saturated 
carbocyclic group selected from the group consisting of 
cyclopentyl, cyclohexyl, aryl and heteroaryl; 



where R^ and R c are independently hydrogen, -0- (CO) -R' (where R' 
is as defined above) , hydroxyl, hydroxyalkyl/ haloalkyl, 
aminoalkyl*, alkoxy, cyanoalkyl, alkyl or an unsaturated 
or saturated carbocyclic group selected from the group 
consisting of cyclopentyl, cyclohexyl, aryl, heteroaryl; 
^ is an optional substituent which may be independently 
of R a and R^ and may be selected from tne group as defined 



is 




NR a R b 
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above for R a and R e ; R fi is hydrogen or one of the following 
groups : 

-(CO)-R c where R c is independently hydrogen, aljcoxy, 
alkylthio, halogen, haloalkyl, haloalkyloxy, 
hydroxyalkyl , hydroxyalkylamino , alkyl, aryl r heteroaryl, 
amino, aminoalkyl or alkylamino group; 

-(CH^-Rj where R f is independently hydrogen, a hydroxy- 
alkyl, an alkyl, an allyl, an amino, an alkylamino, a 
morpholino, 2-tetrahydrofuran, N-pyrrolidino, a 3- 
pyridyl, a phenyl, a benzyl, a bipheriyl or another 
heterocyclic group and n is 0,'l, 2 or 3; 
-NR^ where R^ and R^ are defined above; 

or R a forms together with R^ a 5- or 6- membered unsaturated or 
saturated heterocyclic ring which optionally has 0 to 3 
times substituents R' ' ; 

the dotted line means a double bond unless there is a 

substituent R^ in the formula of R 1 as defined above, 

R' ' is independently hydrogen, alkoxy, alkylthio, aminoalkyl 
halogen, -C0 2 R' , -CR'O, haloalkyl, haloalkyloxy*, -NO a , - 
CN, hydroxyalkyl, alkyl, aryl, heteroaryl, amino, 
alkylamino or aminoalkyl group or a double bounded 
oxygen, wherein R' is as defined above; 

R 2 is a hydrogen, a halogen, alkoxy, alkylthio, -CO a R', - 
CR'O, haloalkyl, haloalkyloxy , -NO a , -CN, hydroxy, 
hydroxyalkyl, alkyl, aryl, amino, alkylamino or 
aminoalkyl group ; 

R 3 is a hydrogen, a halogen, haloalkyl, -NO a , -CN, alkyl or 
aryl group; 

R* is. a hydrogen or a group capable of hydrogen bond 

formation except for a group as defined for substituent 
R 1 ; 

R is hydrogen or, independently of r\ a group selected from 
the groups as defined above for R 4 
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R 6 is hydrogen or, independently of R a , a group selected from 
the groups as defined above for R 2 ; and 



with the proviso that the compounds of the formula (I) are not 
compounds 

in which Y is equal to 0=0, both (A) and (B) are a phenyl 
group, R 1 is the group • 

NH 



NR H 



where R 1 ' is hydrogen or phenyl, R 2 , R 3 , R 5 and R 6 are identical 
and are hydrogen, R* is phenyl, benzyl, phenoxy, chloro or 
dimethylamiao group in the 3- or 4-position to the NH-Y-NH 
group of the compound of the formula (I); 

or compounds in which (A) and (B) are phenyl and R*, R^ or R 6 
are in the ortho-pogition to the NH-Y-NH group of the compound 
of the formula (I) . 

2. The compounds according to Claim 1 with the proviso that 
the compounds of the formula (I) are not compounds 
in which Y is equal to C=0, (B) is a beiteof uranyl , 
dibenzof uranyl, l~alkylindol or optionally by alkyl, 
halogen, trihaloalkoxy or N, N-di alkyl amino substituted 
aryl, R 1 is the group 

NH 



1 



NR H 



where R 1 is hydrogen, alkyl, acyl, aryl, 1- alkyl indolyl or 
alkyl thio . 

3. The compounds according to Claim 1 or 2, characterized in 
that <A) and <B) are both a phenyl group. 
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The compounds according to one of the preceding claims, 
characterized in that r\ r\ r s and /or R 6 are hydrogen. 

The compounds according to one of the preceding claims, 
characterized in that R a is an optionally substituted or 
cyclic amidine. 

The compounds according to one of the preceding claims, 
characterized in that R^ and/ or R c are hydrogen and/or R^ 
is not present. 



7. The compounds according to one of the preceding claims, 
characterized in that R 4 is a arylsulphone, sulphonamide, 
alkylsulphonamide , aryl sulphonamide, alkylsulphone or 
benzylsulf onamide where the substituents are 
independently one or more of the following groups : 
hydrogen, halogen, haloalkyl, haloalkoxy, CONRR' , 
SOjjNRR' , cO ? R and sulphonamide, where R and R' 
independetly are as defined above. 

8. The compounds according to one of Claims 1 to 7 or a salt 
thereof as a medicament. f 

9. Process for the preparation of a compound according to 
anyone of Claims 1 to 7 . 

10. The use of a compound according to formula (X) 




(0 



or a salt thereof, where 

Y is C=0, C=S, C=NH, <C=0) 2 or SO a ; 

« 

* 

<A) and (B) are independently an aromatic hydrocarbon group 
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which optionally contains one or more heteroa tarns 
selected from the group consisting of S, 0 and N, wherein 
the heteroatom N is optionally substituted with R', the 
heteroatom S is optionally bond to =0 or (=0) 2 ; 

R' is hydrogen, hydroxyalkyl , haloalkyl, aminoalkyl, alkoxy, 
cyanoalkyl, alkyl or an unsaturated or saturated 
carbocyclic group selected from the group consisting of 
cyclopentyl, cyclohexyl, aryl and heteroaryl; 

R 1 is 

NR a Rb 



NRcR d 



where R a and R fi are independently hydrogen, -O- (CO) -R' (where R' 
is as defined above), hydroxy 1 , hydroxyalkyl, haloalkyl, 
ami no alkyl , alkoxy, cyanoalkyl, alkyl or an unsaturated 
or saturated carbocyclic group selected from the group 
consisting of cyclopentyl, cyclohexyl, aryl, heteroaryl; 
Rj, is an optional substituent which may be independently 
of R a and R c and may be selected from the group as defined 
above for R^ and R e ; R d is hydrogen or one of the following 
groups : 

- (CO) -R. where R. is independently hydrogen, alkoxy, - 
alkyl thio, halogen, haloalkyl, haloalkyloxy, 
hydroxyalkyl, hydroxyalkyl amino , alkyl,* aryl, ^heteroaryl, 
amino, aminoalkyl or alkylamino group; 

- (CH^J^-Rj where R f is independently hydrogen, a hydroxy- 
alkyl, an alkyl, an allyl, an amino, an alkylamino, a 
morpholino, 2-tetrahydrofuran, N-pyrrolidino, a 3- 
pyridyl, a phenyl, a benzyl, a biphenyl or another 
heterocyclic group and n is 0 , 1, 2 or 3 ; 

"NR ft Rb where R tt and are defined above; 
or R * forms together with R„ a 5- or 6- member ed unsaturated or 

saturated heterocyclic ring which optionally has 0 to 3 

times substituents R' ' ; 
the dotted line means a double bond unless there is a 

substituent R^ in the formula of R l as defined above. 
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R' ' is independently hydrogen, alkoxy, alkylthio, aminoalkyl 
halogen, -CO a R' , -CR'O, haloalkyl, haloalkyloxy, -NO a , 
-CN, hydroxyalkyl , alkyl, aryl, heteroaryl, amino, 
alkyl amino or aminoalkyl group or a double bounded 
oxygen, wherein R' is as defined above; 

R a is a hydrogen, a halogen, alkoxy, alkylthio, -COR', - 
CR'O, haloalkyl, haloalkyloxy, -N0 2 , -CN, hydroxy, 
hydroxyalkyl, alkyl, aryl, amino, alkylamino or 
aminoalkyl group ; 

R 3 is a hydrogen, a halogen, haloalkyl, -NO a , -CN, alkyl or 
aryl group; 

R 4 is a hydrogen or a group capable of hydrogen bond 

formation except for a group as defined for substituent 
R 1 ; 

•R 5 is hydrogen or, independently of R 4 , a group selected from 
the groups' as defined above for R* 

R 6 is hydrogen or, independently of R 3 , a group selected from 
the groups as defined above for R 1 ; 

with the proviso that the compounds of the formula (1) are not 
compounds in which (A) and (B) are phenyl and R 4 , R 5 or R 4 are 
in the ortho-position to the NH-Y-NH group of the compound of 
the formula (I); 

for the preparation of a medicament for the treatment of 
diseases caused by protozoa, 

11. The use according to Claim 10, wherein the compound are 
as defined in any one of the Claims 1-7 • 

12. The use according to Claim 10 or 11 for the treatment of 
malaria diseases . 
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13. A pharmaceutical composition comprising at least one 
compound according to one of Claims 1 to 7 or a salt 
thereof. 



□ 
a 
ru 



ru 
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